Geographic distribution
Idiopathic obstruction 'of the inferior vena cava (IOIVC) is much more common in some parts of the world than in others. Several' large series have been described by authors working in Japanese institutions2 5, where IOIVC is a much commoner cause of a Budd-Chiari type syndrome than is the more classical intrahepatic venous obstruction. The lesion is relatively frequent in Chandigarh67, though no data are available for other parts of India. IOIVC is also relatively common in the black population of South Africa8 . The lesion is clearly less common in Europe, though by no means unknown. Cases have been described from the United Kingdom' 13. France'4", Spain'6"7 and Scandinavia'8. Single cases are described from Israel"9 and New Zealand20. North American cases are similarly distinguished by their scarcity2"22. anatomical findings in this third category of case. Only one of the Indian cases died; at autopsy, a membranous structure was found in the hepatic portion of the IVC7.
In the review by Nakamura et al.2 of Japanese autopsy cases of IVC obstruction, it is stated that 30% of idiopathic cases had a membranous obstruction within the hepatic portion of the IVC, and it is implied that the remainder had segmental obstructions. Some of the latter are described in detail, and several were over 5 cm in length. The findings by Yamamoto et al.' in 19 cases were also variable: 2 had thin incomplete membranes, 8had thin complete membranes and 9 were said to have thick complete membranes with severe stricture, which seems to be equivalent to a segmental obstruction. 'In this series, in other smaller Japanese series and case reports2"423 -25, and in the Indian cases6'7'26, the lesions were situated generally within the hepatic portion of the IVC, and in all cases were at or below the diaphragm. Many had associated obstruction of one or both of the -main hepatic veins, a. finding which permits separation of the lesions of IOIVC into: eight different categories4. -The commonest form appears to be a thin membrane which runs' below an obliterated left hepatic vein but above a patent right hepatic vein. A membrane above two patent veins is also relatively common.
Histological descriptions of the leslons are scanty and often unmnformnative. However, Hirooka and Kimura' described and illustrated elastic fibres, in continuity with those in the'wall of the IVC aiid running into and along the length of the membranelike structure. They" clearly stated that neither inflammatory cells nor scar tissue were present at the root of the membrane. The obstructions in other cases are said to consist only of fibrous tissue12, or of fibromuscular and elastic tissue'0. In most cases, the lack of a detailed-histological description makes critical assessment impossible.
Description of lesion
The largest series to date is that of Simson'0, who described 101 cases from Pretoria. All occurred in black patients apart from a single case in a white child. Two kinds of lesions could be distinguished at autopsy or at operation. In the first, a true membrane was found at the junction of the IVC and the right atrium. In the second, by contrast, the lumen of the terminal segment of the IVC was obliterated by scar tissue for a length of up to 4 cm. Both these lesions had identifiable equivalents on angiography, together with a third lesion in which the IVC could not be visualized at all. Unfortunately, no information is provided about the surgical or'morbid Aetiology and pathogenesis The embryology of the IVC is complex. 'However, modern descriptions do not vary significantly from that made by McClure and Butler in 192527, who proposed that it arose by fusion of a pars hepatica, a pars subcardinalis, a pars renalis and a pars supracardinalis. It has been suggested that IOIVC arises from abnormalities in the formation of these various' structures, and their fusion with each other and with adjacent structures. Thin, membranous structures could presumably arise from the failure of fusion of otherwise well-developed segments, whereas segmental obstructions might be due to improper development of one or more parts of the vessel. Alternatively, membranous obstructions might become segmental ones following organization of supervening thrombosis.
Okuda28 has reviewed theories of the aetiology of IOIVC, and indicated that the hypothesis that the underlying lesion is a congenital one is generally favoured. He, however, supported an alternative theory which states that thrombosis with subsequent organization is the basic lesion. Older suggestions that damage occurs at this site because of the weight of the liver hanging from the IVC, or that umbilical vein infection leads to stenosis of the IVC, are generally discarded. The available histological evidence is not sufficient to resolve the debate, though Hirooka's illustrated membrane' is so like a vessel wall that it would seem almost certainly to be an anomaly of embryological development. Other descriptionsl0 12 are in keeping with organized thrombus, although no cases have been subjected to the kind of multiple sectioning which would be necessary to exclude the hypothesis that such thrombus is secondary to a pre-existing membrane.
One of the main stated difficulties with the congenital theory is that the typical age at onset of symptoms, which is early adulthood, is more suggestive of an acquired lesion28. No author seems to have explored the possibility that a congenital lesion may exist which predisposes to obstruction in later life, presumably by thrombosis and organization. A further possibility which also merits consideration is that an obstruction may be tolerated and compensated for, in the majority of cases, throughout childhood, but that haemodynamic changes in the adult may overcome the compensatory mechanisms.
A further difficulty in the interpretation of the data is the contrast between the descriptions given by the various authors, and it might be suggested that they are actually describing entirely different lesions. The lesions in the Japanese cases clearly occur in the hepatic portion of the NC2 ', whereas Simson10 stated that the obstructions in many of his patients extended to the boundary of. the IVC and the right atrium. The latter cases are therefore superficially like 2 cases in which the Budd-Chiari syndrome occurred in childhood due to obstruction of the nC by Eustachian valves29'30, and to a further case where a large Eustachian valve caused many of the other features associated with IOIVC3.
However, careful examination of Simson's10 illustrations suggests that these are indeed obstructions within the nC itself, and not of abnormal Eustachian valves. Further, it would be surprising if a large number of significantly obstructive Eustachian valves were found in a small part of the world during a short period of time, whereas very few such cases have been otherwise described. Although the Eustachian valve is a structure which is very variable in its size, it does not usually cause signs of obstruction even when it is very prominent32'33.
The geographical incidence of IOIVC is also very interesting, and leads one to suspect that it might be associated with some common aetiological factor. It may be reasonable to assume that the black populations of Pretoria"0 and of Baragwanath8'9, and the residents of Chandigarh6'7, might be economically disadvantaged and perhaps subject to constant or intermittent malnutrition, but such an assumption cannot be made about the Japanese cases. There are no obvious dietary similarities between these populations, and they are clearly genetically separated from each other. No familial cases have been reported, and there is no obvious increase in other congenital abnormalities in those with IOIVC28.
Effects
In Western countries the Budd-Chiari syndrome is typically a consequence oflesions within the hepatic veins, although the term may be applied to the clinical consequences of lesions at any point from the efferent lobular vein to the entry of the IVC into the right atrium34. However, significant differences in clinical findings and prognosis exist, depending on the level of the lesion"9. Pathologically, the lesions should be given strict descriptive terms2.
The Japanese experience of the Budd-Chiari syndrome differs considerably from that in Europe and in North America. Obstruction of the IVC was a component of the lesion in 64 of 71 cases in a large review'; a few of these were secondary to lesions such as hepatic carcinoma, but a large majority appear to have been idiopathic. In a smaller series', each of 19 patients with the Budd-Chiari syndrome had a caval lesion. In a large proportion of Indian cases of the Budd-Chiari syndrome, obstruction of the IVC has been noted6'7'26.
IOIVC typically. becomes symptomatic in the young adult, although there is a wide age range at first presentation. Only four of Simson's cases10 were below the age of 20 years, including a child aged two years; the Japanese experience2 is similar.
The clinical picture of the Budd-Chiari syndrome when it is due to obstruction of the nC is considerably different from that which follows intrahepatic venous obstruction19. The prognosis is much poorer in the latter, and there are well-marked derangements in liver function tests. Jaundice is typical, and death in hepatic coma within a few months is to be expected. In contrast, the symptomatic patients with IOIVC has normal or near normal liver function tests and jaundice is not a feature. Ascites and right hypochondrial pain may occur in both forms, although they are typically less marked in the individual with IOIVC. Prominent veins on the wall of the abdomen are, on the other hand, so strongly associated with IOIVC that they represent a very good clue to the differential diagnosis7. Portal hypertension is a frequent complication of IOIVC, and haematemesis often occurs, though is not generally life-threatening.
IOIVC leads to chronic venous congestion of the liver, with the development of 'chronic congestive fibrosis'10. This is in turn complicated by hepatocellular carcinoma. In Simson's large South African series°, 48 patients, or almost half of the cases studied, developed this complication. A similar phenomenon was noted by Nakamura et al.2, who made the dismaying suggestion that operative correction of the obstruction may, by permitting an increased rate of liver cell regeneration, increase the risk of developing carcinoma.
Diagnosis and treatment IOIVC has a good prognosis in the short to medium term, although the risk of hepatocellular carcinoma appears to mar the long-term prospects in Japan and South Africa. These are, of course, areas where this malignancy is particularly common, and this risk may well not apply to those rare cases arising in Europe and North America.
The combination of signs of portal hypertension with those of raised pressure in the IVC should strongly suggest obstruction of the IVC. Various tests for secondary causes of obstruction of the IVC may be carried out, and liver biopsy is often part of the diagnostic screen. The typical, though nonspecific, histological finding in IOIVC is irregular centrilobular fibrosis, often associated with portal fibrosis, giving a picture of reversed lobulationl°. Angiography is an important investigation, for it allows visualization of the location and extent of the lesion, together with an assessment of the collateral channels. It should be carried out by a combined technique, with visualization of both aspects of the obstruction by cannulation of the lower IVC via the femoral vein and of the right atrium via veins in the neck or arm4"7'26. Additional information about the collateral flow may be obtained by haemodynamic studies, with measurement of pressures above and below the lesion, and at several levels within the IVc.
The usual supportive therapies may be necessary for complications such as haematemesis, though surgical treatment, if it is feasible in the particular case, is better because it is often curative35. The usual and preferred method is transcardiac membranotomy, which involves finger-fracture of a membrane carried out via the right atrium3. When the position or thickness of a lesion makes this impossible, other methods may become necessary. The lesion may be bypassed with a pericardial graft3,13 or an artificial prosthesis23. A good outcome may also follow portopulmonary shunt25.
Conclusion
The lesion hitherto usually named 'membranous obstruction of the inferior cava' would be better known as 'idiopathic obstruction of the inferior vena cava'. The lesion varies considerably in appearance from case to case, although a congenital basis could explain all these varieties. The epidemiology, however, is compatible with a multifactorial aetiology in which a congenital lesion might be a prerequisite to postnatal complications which are necessary for clinical expression in many cases.
